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(54) INTERNAL COMBUSTION ENGINE WITH TURBOCHARGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent any oil leakage from a center 
housing by maintaining the number of rotation of a turbocharger in a 
predetermined range when activating a catalyst by bypassing a turbine 
of a turbocharger. 

SOLUTION: When the catalyst temperature Teat is lower than the 
predetemriined temperature TO. and the catalyst must be heated (S7), 
the exhaust emission is allowed to flow via a bypass passage to bypass 
the turbine of the turbocharger. and the exhaust emission of large 
calorie Is fed to the catalyst. When the number of rotation Nt of the 
turbocharger is smaller than the predetemnined lower limit number of 
rotation Nmin (S8), the bypassing is prohibited (S10), and the quantity 
of exhaust emission flowing into the turbine is increased to maintain the 
rotation of the turibocharger. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] He is an internal combustion engine with a supercharger having the exhaust emission control device installed in the flueway 
on the lower stream of a river of the turbine of a supercharger, and this turbine. The bypass path which opens the upstream for free 
passage rather than said exhaust emission control device among the upstream of said turbine, and the lower stream of a river of said 
turbine. It has the bypass valve installed in this bypass path, and the bypass valve control unit which controls the by-pass rate which is 
a flow rate of the exhaust air which controls this bypass valve and flows said bypass path. The supercharge mode made to supercharge 
by said bypass valve control device making said by-pass rate min. The catalyst temperature up mode in which the temperature up of 
the exhaust air purification catalyst with which enlarges said by-pass rate and said exhaust emission control device is equipped is made 
to perform, It is constituted including the mode means for switching which switches alternatively the rotation maintenance mode in 
which make said by-pass rate smaller than the thing in said catalyst temperature up mode, and a supercharger rotational frequency is 
raised more than a predetermined rotational frequency. Said mode means for switching chooses supercharge mode, when the 
temperature of said exhaust air purification catalyst is beyond predetermined temperature. The internal combustion engine with a 
supercharger characterized by choosing catalyst temperature up mode when this temperature is lower than said predetermined 
temperature and a supercharger rotational frequency is more than a predetermined rotational frequency, and choosing rotation 
maintenance mode when [ when this temperature is lower than said predetermined temperature ] a supercharger rotational frequency is 
lower than said predetermined rotational frequency. 

[Claim 2] He is an internal combustion engine with a supercharger having the exhaust emission control device installed in the flueway 
on the lower stream of a river of the turbine of a supercharger, and this turbine. The bypass path which opens the upstream for free 
passage rather than said exhaust emission control device among the upstream of said turbine, and the lower stream of a river of said 
turbine. It has the bypass valve installed in this bypass path, and the bypass valve control unit which controls the by-pass rate which is 
a flow rate of the exhaust air which controls this bypass valve and flows said bypass path. The supercharge mode made to supercharge 
by said bypass valve control device making said by-pass rate min. The mode means for switching which switches alternatively the 
catalyst temperature up mode in which the temperature up of the exhaust air purification catalyst with which is made to increase said . 
by-pass rate and said exhaust emission control device is equipped is made to perform, It is constituted including a setting means 
whenever [ valve-opening / which sets up the opening of said bypass valve according to the selected mode ]. Said mode means for 
switching When the temperature of said exhaust air puriflcation catalyst is beyond predetermined temperature, while choosing 
supercharge mode, when this temperature is lower than said predetermined temperature, catalyst temperature up mode is chosen. 
Whenever [ said valve-opening ] a setting means He is the internal combustion engine with a supercharger characterized by setting up 
the opening of said bypass valve based on a supercharger rotational frequency, and making this opening small as compared with the 
time beyond it when this rotational frequency is lower than a predetermined rotational frequency when it is in catalyst temperature up 
mode. 

[Claim 3] A setting means is an internal combustion engine with a supercharger according to claim 2 with which the time when a 
supercharger rotational frequency is lower decreases this opening in case the opening of said bypass valve is set up in catalyst 
temperature up mode whenever [ said valve-opening ]. 

[Claim 4] He is the internal combustion engine with a supercharger according to claim 2 which makes this opening min whenever 

[ said valve-opening ] when a supercharger rotational frequency is lower than said predetermined rotational frequency in case a setting 

means sets up the opening of said bypass valve in catalyst temperature up mode. 

[Claim 5] The internal combustion engine with a supercharger of any one publication of claim 1-4 which sets immediately after engine 
starting and is switched to the 2nd value with said predetermined rotational frequency usually higher than the 1st value at the time, 
[Claim 6] The internal combustion engine with a supercharger of any one publication of claim 1-5 by which the time when said 
predetermined rotational frequency of lubrication oil pressure is higher is set as a high value. 

[Claim 7] Said bypass valve control unit is an internal combustion engine with a supercharger of any one publication of claim 1-6 by 
which a supercharger rotational frequency is detected based on the intake pressure which has a means to detect the intake pressure in 
the lower stream of a river of the compressor of said supercharger, and was detected by this means. 

[Claim 8] Said bypass valve control unit is an internal combustion engine with a supercharger of any one publication of claim 1-7 by 
which a supercharger rotational frequency is detected based on the inhalation air content which has a means to detect an inhalation air 
content and was detected by this means. 

[Claim 9] Said bypass valve control unit is an internal combustion engine with a supercharger of any one publication of claim 1-8 
which has a means to presume or detect the temperature of the support of said exhaust air purification catalyst 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an internal combustion engine with a supercharger, this invention relates to amelioration of the 
technique of activating the exhaust air purification catalyst with which an exhaust emission control device is equipped, by making this 
turbine bypass and passing exhaust air in the internal combustion engine which equips the lower stream of a river of that turbine with 
an exhaust emission control device, while equipping a detail with a turbosupercharger. 
[0002] 

[Description of the Prior Art] In order to purify the exhaust air from a diesel power plant in recent years, reducing HC (hydrocarbon), 
CO (carbon monoxide), and NOx (nitrogen oxides) under exhaust air using a catalyst is beginning to be used. Here, although a 
turbosupercharger is generally prepared and improvement in an output is achieved by the diesel power plant, since an exhaust-gas 
temperature essentially becomes low, the service condition which reaches the temperature from which a catalyst will be in an active 
state will be restricted, and there is a problem that the exhaust air purification effectiveness by the catalyst is low. 
[0003] While the path which bypasses the turbine of a supercharger is prepared to this problem and the catalyst is not being activated, 
supplying the exhaust air with which the turbine was bypassed and the heating value was held to a catalyst is known by passing 
exhaust air through this path (refer to JP,05-044448,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, a lubricating oil may begin to leak to a turbine side only by carrying out to 
making exhaust air only bypass at the time of catalyst inactive, without the oil seal from pin center,large housing of a 
turbosupercharger fully functioning. That is, it is because the lubricating oil to which the force in which fell too much and the seal 
member of a turbine shaft was forced on pin center,large housing became weaker, and the engine speed was supplied to the bearing 
will begin to leak to a turbine side if it is make it bypass only with a catalyst be in a low-temperature condition here, although a 
supercharger engine speed will fall in order that the force of make it circle in a turbine may decline between bypasses. Since leakage of 
such a lubricating oil makes HC under exhaust air increase, it not only making lubricating oil consumption only increase but has a bad 
influence on an exhaust air property. 

[0005] Then, this invention is faced making a turbine bypass and attaining activation of a catalyst, and aims at solving the 
conventional problem of leakage of a lubricating oil by maintaining a supercharger rotational frequency in the predetermined range. 
[0006] 

[Means for Solving the Problem] For this reason, in the internal combustion engine with a supercharger having the exhaust emission 
control device installed in the flueway on the lower stream of a river of the turbine of a supercharger, and this turbine, among the 
upstream and the lower streams of rivers of the above-mentioned turbine, the upstream was opened for free passage at the bypass path 
and the bypass valve was installed in this bypass path rather than the exhaust emission control device in invention according to claim 
1 . And form the bypass valve control unit which controls the by-pass rate which is a flow rate of the exhaust air which controls this 
bypass valve and flows a bypass path, and it sets to this equipment. The supercharge mode which a by-pass rate is made to 
supercharge by considering as min, and the catalyst temperature up mode in which the temperature up of the exhaust air purification 
catalyst with which enlarges a by-pass rate and an exhaust emission control device is equipped is made to perform. It had the mode 
means for switching which switches alternatively the rotation maintenance mode in which make a by-pass rate smaller than the thing 
in catalyst temperature up mode, and a supercharger rotational frequency is raised more than a predetermined rotational frequency. 
Furthermore, the mode means for switching chose supercharge mode, when the temperature of an exhaust air purification catalyst was 
beyond predetermined temperature, when this temperature was lower than said predetermined temperature and a supercharger 
rotational frequency was more than a predetermined rotational frequency, it chose catalyst temperature up mode, and when [ when this 
temperature is lower than said predetermined temperature ] a supercharger rotational frequency was lower than said predetermined 
rotational frequency, it constituted it so that rotation maintenance mode might be chosen. 

[0007] the time of according to such a configuration, supercharge being performed, a by-pass rate being used as min by supercharge 
mode, when an exhaust air purification catalyst is an elevated temperature, but this being low temperature and needing compulsory 
heating ~ catalyst temperature up mode — or rotation maintenance mode is chosen. Here, it is a heating demand that catalyst 
temperature up mode is chosen, and it is at the time when a supercharger rotational frequency is to some extent high. As for the engine 
speed as this threshold, it is desirable to be set up in connection with the oil seal prepared in a turbine shaft, and if it fluctuates 
according to lubrication oil pressure so that it may mention later, it is more suitable. Although emphasis will be put on the temperature 
up of an exhaust air purification catalyst in catalyst temperature up mode, since the supercharger is rotating at high speed, it is possible 
to operate oil seal proper. 

[0008] It is a time of the supercharger rotational frequency being low (or a predetermined rotation region not being once arrived at 
from engine starting) that rotation maintenance mode is chosen on the other hand, although it is a heating demand. When a by-pass 
rate is made [ many ] too much at this time, a supercharger rotational frequency is insufficient and there is a possibility that it may 
become impossible to operate oil seal proper. Therefore, in rotation maintenance mode, although it is desirable to make a bypass 
perform the temperature up of an exhaust air purification catalyst, suppose that it takes into consideration also to rotation maintenance 
of a supercharger. Early activation of an exhaust air purification catalyst can be attained making this temperature up by this perform in 
the limit where oil seal can be operated proper, and preventing the oil spillage by the side of a turbine. 

[0009] Especially in invention according to claim 2, the setting means was established in the above-mentioned bypass valve control 
device whenever [ mode means-for-switching / which switches altematively the supercharge mode which the (A) by-pass rate is made 
to supercharge by considering as min and the catalyst temperature up mode in which make a by-pass rate increase and the temperature 
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up of an exhaust air purification catalyst is made to perform /, and valve-opening / which sets up the opening of a bypass valve 
according to the mode by which (B) selection was made ]. And when the temperature of an exhaust air purification catalyst is beyond 
predetermined temperature, while choosing supercharge mode in a mode means for switching It is supposed that catalyst temperature 
up mode is chosen when this temperature is lower than said predetermined temperature. Whenever [ valve-opening ] with a setting 
means When it was in catalyst temperature up mode, the opening of a bypass valve was set up based on the supercharger rotational 
frequency, and when this rotational frequency was lower than a predetermined rotational frequency, we decided to make this opening 
small as compared with the time beyond it. 

[0010] Unlike a thing according to claim 1, the mode is divided into the supercharge mode chosen when it divides roughly and there is 
no heating demand, and the catalyst temperature up mode chosen as a heating demand with such a configuration. However, in catalyst 
temperature up mode, since the opening of a bypass valve is set up based on a supercharger engine speed, and a by-pass rate is 
lessened when this engine speed is lower than a predetermined engine speed, it is possible to acquire the same effectiveness as claim 1 . 

[001 1] When a setting means set up the opening of a bypass valve in catalyst temperature up mode whenever [ above-mentioned 
valve-opening ], it was made for the time when a supercharger rotational frequency is lower to decrease this opening in invention 
according to claim 3. In invention according to claim 4, when a setting means set up the opening of a bypass valve in catalyst 
temperature up mode whenever [ valve-opening ], and a supercharger rotational frequency was lower than the above-mentioned 
predetermined rotational frequency, we decided to make this opening into min. 

[0012] According to invention according to claim 5, we decided to set immediately after engine starting and to switch the above- 
mentioned predetermined rotational frequency to the 2nd value usually higher than the 1st value at the time. Accordiiig to such a 
configuration, at the time of engine starting, when an exhaust air purification catalyst is low temperature, rotation maintenance mode 
(claim 1) or catalyst temperature up mode (claim 2) is first chosen by the temperature and the supercharger rotational frequency of an 
exhaust air purification catalyst after starting. It is desirable that a prompt rotation rise is achieved here, a by-pass rate being used as 
min. Then, before an exhaust air purification catalyst is activated, the same mode will continue being chosen until a supercharger 
rotational frequency reaches the above-mentioned predetermined rotational frequency. Here, since a predetermined rotational 
frequency is made into the 2nd comparatively high value immediately after engine starting, a supercharger rotational frequency will be 
first raised even to this 2nd value compulsorily. Therefore, since the number of supercharger rotations is not immediately less than the 
number of rotations of the 1st value even if a rotation rise of a supercharger is acquired and a by-pass rate is increased, a condition 
with many by-pass rates can be made to continue for a long time. 

[0013] In invention concerning claim 6, the time when lubrication oil pressure is higher presupposed that the above-mentioned 
predetermined rotational frequency is set as a high value. That is, since a lubricating oil will leak to a turbine side and it will so 
become easy to take it out if lubrication oil pressure is high even if a supercharger engine speed is the same, it is for maintaining a 
supercharger engine speed highly according to the rise of lubrication oil pressure. Here, although they may be a thing immediately 
after engine starting (the 1st value), and any of the thing at the time usually (the 2nd value), the predetermined rotational frequency is 
suitable if these both are set up based on lubrication oil pressure. 

[00 1 4] In invention according to claim 7, a means to detect Ae intake pressure in the lower stream of a river of the compressor of a 
supercharger to a bypass valve control unit is established, and the supercharger rotational firequency was detected based on the intake 
pressure detected by this means. In invention according to claim 8, a means to detect an inhalation air content to a bypass valve control 
unit is established, and the supercharger rotational frequency was detected based on the inhalation air content detected by this means. 
[001 5] In invention according to claim 9, a means to presume or detect the temperature of the support of an exhaust air purification 
catalyst to a bypass valve control unit was established. 
[0016] 

[Effect of the Invention] Since a supercharger engine speed can be maintained proper in case according to invention concerning claim 
1 a turbine is made to bypass and the temperature up of an exhaust air purification catalyst is made to perform, the force in which the 
seal member of a turbine shaft is forced on pin center,large housing is secured, and discharge of HC by the oil spillage by the side of a 
turbine can be prevented. 

[0017] According to invention concerning claim 2, the effectiveness of claim 1 and the same effectiveness can be acquired. Since the 
temperature up of an exhaust air purification catalyst can be made to perform in the limit where thiis is maintainable proper according 
to invention concerning claim 3 even if it is at the time when a supercharger rotational frequency is low, the activity time amount of a 
catalyst can be shortened. 

[001 8] According to invention concerning claim 4, too much fall of a supercharger engine speed can be certainly prevented by making 
opening of a bypass valve into min, when a supercharger engine speed is lower than a predetermined engine speed. According to 
invention concerning claim 5, after engine starting, a condition with many by-pass rates can be made to be able to continue after that 
for a long time, and an exhaust air purification catalyst can be promptly activated by pulling up a supercharger even in a predetermined 
high rotation region first. 

[0019] According to invention conceming claim 6, an oil spillage can be certainly prevented by maintaining a supercharger rotational 
frequency highly, without being based on operational status, so that lubrication oil pressure is high. According to invention conceming 
claims 7 and 8, simple control logic and effectiveness [ more than / a comparatively cheap sensor ] can be acquired by detecting a 
supercharger engine speed based on the down-stream intake pressure or down-stream inhalation air content (or these both) of a 
compressor of a supercharger. 

[0020] According to invention conceming claim 9, the temperature of an exhaust air purification catalyst is correctly detectable with 

the temperature of support. 

[0021] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with reference to a drawing. Drawing \ is 
the block diagram of the internal combustion engine (henceforth an "engine") 1 conceming 1 operation gestalt of this invention. The 
air filter (not shown) is attached in the inhalation-of-air path 3 connected to the engine 2 at induction, and the dust which floats in 
inhalation air is removed here. And the detecting signal corresponding to an inhalation air content is outputted from the air flow meter 
31 of an air filter installed immediately dov^oi-stream, and it is inputted into an electronic control unit (it abbreviates to "ECU" below.) 
41. . 
[0022] Compressor 4a of a turbosupercharger 4 is infixed in the inhalation-of-air path 3, and the inhalation air through an air flow 
meter 3 1 is compressed by compressor section 4a, and is sent out. The inhalation air fed by compressor section 4a is distributed to 
each gas column in the manifold section. An engine 2 is made to face in the center of up abbreviation of the combustion chamber of 
each gas column, and the electronics control type fuel injection valve (henceforth a "injector") 5 is installed. The fuel compressed into 
the predetermined pressure by the fuel pump is introduced into a conrunon rail 6 through a fuel charging line, and is supplied to each 
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injector 5 from there. An injector 5 operates according to the fuel-injection control signal from ECU41, carries out an open drive at 
predetermined fuel injection timing, and injects the fuel of the specified quantity directly into a cylinder. 

[0023] Turbine 4b of a turbosupercharger 4 is installed in the flueway 7. It cannot be overemphasized that it is combined by the shaft 
in ♦* and a compressor wheel rotates because the exhaust air which flowed into turbine 4b rotates a turbine wheel, and the charging 
efficiency of the compressor wheel [ the turbine wheel of turbine 4b and ] of compressor 4a improves. 

[0024] Moreover, in the flueway 7, the upstream is opened for free passage by the bypass path 9 rather than the exhaust emission 
control device 8 later mentioned among the downstream and the lower stream of a river of turbine 4b rather than the juncture of the 
manifold section among the upstream of turbine 4b of a turbosupercharger 4. The bypass valve (here butterfly valve) 10 for adjusting 
this opening area is installed in the bypass path 9. To the bypass valve 10, the actuators 1 1 , such as a stepping motor which controls 
the opening, are connected. Here, if an actuator 1 1 opens a bypass valve 10 according to the bypass valve control signal from ECU41, 
the exhaust air control of flow is carried out [ exhaust air ] by the opening area at that time bypasses turbine 4b, and joins the flueway 
of the lower stream of a river of turbine 4b. The exhaust air through turbine 4b and the exhaust air which bypassed turbine 4b through 
the bypass path 9 are emitted into atmospheric air, af^er purification processing is carried out in both the exhaust emission control 
devices 8. 

[0025] The exhaust air purification catalyst for purifying exhaust air of a diesel power plant is supported by the exhaust emission 
control device 8. As this catalyst, an oxidation catalyst and an NOx trap catalyst are suitable. What has the function which says what 
has the function in which an oxidation catalyst oxidizes unbumt fuel components, such as CO and HC, here, emits NOx which is 
carrying out the trap if an air-fuel ratio becomes rich while carrying out the trap of NOx while exhausting an NOx trap catalyst here, 
when an air-fuel ratio is Lean, and is returned is said. 

[0026] As other exhaust emission control devices 8, what built in DPF (diesel particulate filter) is mentioned. Here, DPF means the 
porous body which becomes extent which can carry out filtration uptake of the particulate matter discharged from a diesel power plant 
from a fine ceramic etc. In addition, the catalyst b^ which uses an oxidation catalyst etc. as a catalyst component is formed in this 
DPF. 

[0027] As a sensor formed in an engine 1 Besides an air flow meter 3 1 The crank angle sensor 32 which detects the unit crank angle or 
criteria crank angle used in case an engine speed Ne is computed, the accelerator sensor 33 which detects the accelerator opening Acc 
equivalent to an operator's accelerator control input, the pressure of engine lubricant (it is called "engine oil pressure" below.) The oil 
pressure sensor 34 which detects Foil, and the charge pressure sensor 35 which detects the pressure in the collector 12 of the 
inhalation-of-air path 3 as charge pressure Pb are formed. Moreover, the sensor 36 is attached in the exhaust emission control device 8 
whenever [ for detecting the temperature (henceforth "whenever / catalyst temperature /") Teat of the exhaust air purification catalyst 
currently supported / catalyst temperature ]. Whenever [ catalyst temperature ], the sensor 36 is constituted so that the temperature of 
the support of a catalyst may be detected. Each detecting signal of these sensors 31-36 is inputted into ECU41. 
[0028] Next, opening control of a bypass valve 10 is explained among the control performed by ECU41 with reference to the flow 
chart shown in drawing 2 . Here, ECU41 transmits a bypass valve control signal so that it may state below to an actuator 1 1 for this 
control. At step (it abbreviates to "S" below.) 1, Teat, charge pressure Pb, and the inhalation air content Qa are read based on the input 
signal from each sensors 31-36 whenever [ engine-speed Ne, accelerator opening Acc, engine oil pressure Poil, and catalyst 
temperature ]. 

[0029] In S2, the supercharger rotational frequency Nt of a supercharger 4 is detected based on the inhalation air content Qa and 
charge pressure Pb. This detection is constructively performed with reference to the map which imitated the actuation characteristic 
ray Fig. of compressor 4a shown in drawing 3 . Here, the supercharger rotational frequency Nt is detected as such a low value that 
charge pressure Pb is so low that there are few inhalation air contents Qa. In S3, based on the engine oil pressure Poil, as shown in 
drawing 4 , the supercharger minimum rotational frequency Nmin is set up. 

[0030] Here, the minimum engine speed Nmin is set up as a limitation that a proper oil seal function (a turbine shaft is generally 
equipped with the piston ring as a seal member.) is obtained in pin center,large housing of a supercharger 4. That is, if the 
supercharger engine speed Nt falls too much, since the force in which a seal member is forced on pin center,large housing will become 
weaker and lack of an oil seal function will be caused, the forcing force of a seal member makes the minimum engine speed Nmin the 
minimum engine speed within the limits obtained by predetermined. However, if the basis of the same supercharger engine speed Nt 
also compares the case where the engine oil pressure Poil is high with the case of being low, since the force in which former one 
extrudes a lubricating oil outside will become strong, it is easy to cause the oil spillage into turbine housing. Therefore, as for the 
minimum engine speed Nmin, it is desirable to be suitably changed according to the engine oil pressure Poil, and the time when Poil is 
higher is set as a high value. In addition, Nmin is equivalent to the "1st value" of the predetermined rotational frequency concerning a 
supercharger rotational frequency. 

[0031] In S4, it judges whether it is immediately after current and engine starting. As this judgment approach, the elapsed time from 
engine starting is computed by inputting the off signal of a start switch, for example, and it judges with it being immediately after 
engine starting with this elapsed time being less than predetermined time. Or it is good also considering until it exceeds first the initial 
target engine speed nickel which the supercharger engine speed Nt mentions later from engine starting as immediately after engine 
starting. 

[0032] Below, the control flow restricted to the time zone immediately after engine starting is explained first. When it judges with it 
being immediately after current and engine starting, it progresses to S5 from S4, and based on the engine oil pressure Poil, the initial 
target rotational frequency nickel of a supercharger is set up so that it may be shown drawing 5 . 

[0033] here ~ the initial target engine speed nickel ~ the supercharger engine speed Nt - the same - a value with the higher time 
when the engine oil pressure Poil is higher - and it is set as a value higher than the minimum engine speed Nmin as the 1st value to 
fixed Poil. In addition, nickel is equivalent to the "2nd value" of the predetermined rotational frequency concerning a supercharger 
rotational frequency. In S6, it judges whether the supercharger rotational frequency Nt is more than the initial target rotational 
frequency nickel. While the engine starting back Nt is lower than nickel, it progresses to SIO and the close by-pass bulb completely of 
the bypass valve 10 is carried out. By this actuation, the great portion of exhaust air will be passed by turbine 4a in the meantime. And 
it is continued until the supercharger (not based on Teat whenever [ catalyst temperature ]) rotational frequency Nt reaches the initial 
target rotational frequency nickel, and the condition of having done in this way and having closed the bypass valve 10 can pull up a 
supercharger 4 from engine starting promptly even in a predetermined high rotation region. 

[0034] When the supercharger 4 is rotating in S6 above the initial target rotational frequency nickel, processing after S7 mentioned 
later is performed. Next, it explains from S4 that the point flows as control after carrying out predetermined time progress from engine 
starting. When it judges with it not being immediately after engine starting in S4, it progresses to S7 and judges whether Teat is 
[ whenever / catalyst temperature ] lower than the predetermined temperature TO, Here, TO is set as the activity minimum temperature 
(for example, 200 degrees C) of the exhaust air purification catalyst with which an exhaust emission control device 8 is equipped. 
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When it judges with Teat being lower than TO, it is S8 HE ***♦. 

[0035] In S8, it judges whether the supercharger rotational frequency Nt is more than the minimum rotational frequency Nmin. Here, 
only when it judges with Nt being more than Nmin, it progresses to S9, and suppose that a bypass valve 10 is opened. On the other 
hand, when it judges with Nt being lower than Nmin, even if it is a time of there being an exhaust air purification catalyst and 
changing a temperature up into an inactive condition, it progresses to SIO, and the close by-pass bulb completely of the bypass valvc 
10 is carried out. According to this actuation, there will be some delay in activation of an exhaust air purification catalyst. However, 
since the supercharger rotational frequency Nt rises, the fall of an oil seal function is prevented and emission of HC is prevented by 
having forbidden the bypass, the exhaust air engine performance improves synthetically. 

[0036] Since the exhaust air purification catalyst is activated on the other hand when judged with Teat being more than predetermined 
temperature TO whenever [ catalyst temperaUire ] in S7, it progresses to SIO, the close by-pass bulb completely of the bypass valve 10 
is carried out. and a bypass is stopped. In addition, the supercharger engine speed Nt rises compulsorily to the initial target engine 
speed nickel immediately after engine starting as mentioned above. If it does in this way, the great portion of exhaust air is first passed 
to turbine 4b, the supercharger engine speed Nt can be raised even to an engine speed higher than the minimum engine speed Nmin, 
and a by-pass rate can be made to increase after that immediately after engine starting. For this reason, since it seems that the 
supercharger engine speed Nt is not less than the minimum engine speed Nmin immediately after making a by-pass rate increase, a 
bypass can be made to be able to continue for a long time, and activation of an exhaust air purification catalyst can be sped up. 
[0037] Next, other operation gestalten of this invention are explained. With the previous 1st operation gestalt, when [ which carried 
out predetermined time progress from engine starting ] it usually sometimes judged with the supercharger rotational frequency Nt 
being lower than the minimum rotational frequency Nmin, we decided not to be based on Teat whenever [ catalyst temperature ], but 
to close a bypass valve 10 uniformly. This operation gestalt is different at this point, and explains only that difference below. 
[0038] Drawing 6 is a flow chart which shows the opening control flow of the bypass valve 10 concerning this operation gestalt, and 
gives the same sign to the step which performs the same processing as the thing of drawing 2 concerning the 1st operation gestalt. If it 
judges that Teat is lower than the predetermined temperature TO (for example, 200 degrees C) whenever [ catalyst temperature ] in S7 
after carrying out predetermined time progress from engine starting (the control immediately after engine starting is the same as that of 
the thing of the 1 st operation gestalt), it will progress to 88. t • u 

[0039] In S8, it judges whether the supercharger rotational frequency Nt is more than the minimum rotational frequency Nmin. Here, 
when it judges with Nt being more than Nmin, it progresses to S91 and the opening a of a bypass valve 10 is set as the predetermined 
opening alpha (for example, full open opening). On the other hand, when it judges with Nt being lower than Nmin, it progresses to 
S92. Although carried out to making a bypass valve (as opposed to having carried out the close by-pass bulb completely of the bypass 
valve 1 0 with the 1 st operation gestalt here) 1 0 open in S92, opening a at this time is taken as the value which performed 
predetermined reduction amendment to the above-mentioned predetcmiined opening alpha. And it supposes that this reduction 
amendment is performed based on difference Nmin-Nt of the minimum rotational frequency Nmin and the supercharger rotational 
frequency Nt, and Opening a is set as the value which subtracted the amount f of amendments according to the above-mentioned 
difference (Nmin-Nt) from the predetermined opening alpha. 

[0040] Although a by-pass rate will be increased by this as compared with the 1st operation gestalt which was carrying out Uie close 
by-pass bulb completely of the bypass valve 10, the by-pass rate at this time becomes less than the amount adjusted by S91 in this 
operation gestalt, therefore can plan the temperature up of an exhaust air purification catalyst within limits which can maintain the 
supercharger rotational frequency Nt according to this operation gestalt, and can reconcile these. 

[0041] In addition, in the 2nd operation gestalt, when it judges with the supercharger engine speed Nt being lower than the initial 
target engine speed nickel immediately after engine starting, it is still better also as (S6) and not carrying out the close by-pass bulb 
completely of the bypass valve 10 uniformly, and making this open under predetermined conditions. That is, in the above explanation, 
when it judged v^th the supercharger engine speed Nt being lower than the initial target engine speed nickel in S6, we progressed to 
SIO and decided to carry out the close by-pass bulb completely of the bypass valve 10. When it progresses to SIO similarly, 
predetermined reduction amendment is performed to the predetermined opening alpha concerning a bypass valve 10 (for example, full 
open opening), and only the opening a after amendment makes a bypass valve 1 0 open as another example. 

[0042] Thereby, even if it is before the supercharger rotational frequency Nt reaches the initial target rotational frequency nickel, the 
temperature up of an exhaust air purification catalyst can be planned within limits which can raise Nt even to nickel. Here, this 
reduction amendment is similarly perfomied based on difference nickel-Nt of the initial target rotational frequency nickel and the 
supercharger rotational frequency Nt in S92 of the point (a=alpha-g (nickel-Nt): g is taken as a correction function.). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the internal combustion engine with a supercharger concerning 1 operation gestalt of this invention 
(diesel power plant) 

[Drawing 2] The flow chart of the bypass valve opening control routine by the control device of an internal combustion engine same 
as the above 

[Drawing 3] Supercharger rotational frequency detection map 
[Drawing 4] Supercharger minimum rotational frequency setting map 
[Drawing 5] Initial target rotational frequency setting map of a supercharger 

[Drawing 6] The flow chart of the bypass valve opening control routine by the control device of the internal combustion engine 
concerning other operation gestalten of this invention 
[Description of Notations] 

1 — Diesel power plant 

2 - Engine 

3 - Inhalation-of-air path 

4 - Turbosupercharger 

5 — Injector 

6 — Common rail 

7 - Flueway 

8 - Exhaust air purification catalyst 

9 - Bypass path 

1 0 ~ Bypass valve 

1 1 — Actuator 

41 — Electronic control unit 
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ABSTRACT : 



PROBLEM TO BE SOLVED: To prevent any oil leakage from a center housing by 
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activating a catalyst by t>ypassing a turbine of a turtxx^harger. 

SOLUTION: When the catalyst temperature Teat is lower than the predetermined 
temperature TO, and the catalyst must be heated (S7), the exhaust emisston is allowed to 
flow via a bypass passage to bypass the turbine of the turbocharger, and the exhaust 
emission of large calorie is fed to the catalyst. When the number of rotation Nt of the 
turiDocharger is smaller than the predetermined lower limit numt>er of rotatbn Nmin (S8), 
the bypassing is prohibited (S10), and the quantity of exhaust emission flowing into the 
turbine is increased to maintain the rotation of the turbocharger. 
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